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ABSTRACT : 

PROBLEM TO BE SOLVED: To facilitate dimensional control in a wall thickness 
direction, to reduce the production manhours to make cost and a delivery period 
advantageous and to apply a sipe high in dimensional accuracy to a tire. 

SOLUTION: For example, skeletal pieces 21, 22, 23 comprising a plurality of metal 
plates different in the shapes in the thickness direction corresponding to the gap 
of sipes are superposed one upon another to assemble a sipe for forming one sipe 
and the cast flange 2a shown by the lower part of the dotted lines of a drawing is 
set to at least leg part as the part embedded in a tire mold. 
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NOVELTY - Rib segments (21-23) are laminated and assembled to form a rib (2) for 
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DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for the manufacturing 
method of the metallic mold for tire manufacture. The metallic mold is formed by 
injecting the molten metal of an aluminum alloy into a casting mold created from a 
pattern. The rib segments consisting of metal plates are assembled and embedded in 
the casting mold such that the bent portion of the rib is inserted in the casting 
mold. The rib is simultaneously inserted in the casting mold. 

USE - For manufacturing a metallic mold for tire manufacture, equipped with the 
ribs for sipe formation. 
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adjusting the dimensions of the rib segments. The number of days required to 
manufacture the rib and the tire mold is reduced. The metallic mold for tire 
manufacture is obtained with high dimensional accuracy, because the rib is firmly 
fixed to the metallic mold. Sipes having complicated shape and excellent 
dimensional accuracy are produced. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the tire molding die (only henceforth tire metal 

mold) which equipped the tire with the bone for forming a slot, especially the thin slot called S ATPU, and it. 

[0002] 

Pescription of the Prior Art] Generally the vertical assembled die which divided the tire into two on the periphery, and the tire 
metal mold of vertical one apparatus divided 7 division -10 by the crosswise parting line are used for shaping of a tire. This tire 
metal mold is manufactured with an aluminium alloy from the request of that lightweight nature, right thermal conductivity, etc. in 
many cases, and its casting die (dies casting article) by the casting die (gravity casting or low pressure casting is caused) by the 
plaster mold, iron system ingredient mold, or graphite material mold is common. 

[0003] The slot called the rib usually minced along with a circumferencial direction to a tire on the other hand and the slot called 
the lug minced crosswise [ thickness ] are prepared. And in the case of the studless tire etc., the comparatively narrow width slot 
further called SAIPU is also prepared. Although the projection corresponding to each slot is prepared in the metal mold for 
fabricating the tire which has such a slot, the projection corresponding to a narrow width slot like SAIPU becomes the thing of a 
light-gage configuration. 

[0004] The plate which processed cutting, press bending, etc. and made the predetermined configuration the light-gage plate of an 
iron system, such as stainless steel, as a projection of such a light-gage configuration from the place where the aluminium alloy of 
reinforcement is inadequate is embedded at metal mold material, and it is formed. Suppose that the metal plate made into such a 
predetermined configuration is called a bone in this invention. 

[0005] In this case, bony embedding is performed by the following approaches. The part exposed in tire metal mold is laid 
underground into mold material in the phase of mold, and if molten metals, such as aluminum, are poured into this mold, as shown 
in the configuration of (A) vertical mold flask bone of drawing 17 , (B) horizontal-type flask bone, and (C) steeple type bone, a 
bony septum 10 is fixed in the condition of the part projected from mold material (not shown) having become the insert cost 12, 
and having laid under the tire metal mold 13. Then, if mold material is removed, the part which was being laid underground into 
mold material will be exposed, and the bony septum 1 1 for SAIPU formation will be formed. In addition, the hole 14 with which 
the insert cost 12 was drilled is a locking hole for fixed strengthening. 

[0006] Although manufactured to these bones using the rolled stock of a steel system ingredient in many cases, the thing for 
which change is given to the configuration of the direction of board thickness, such as changing thickness partially, was not able 
to be easily performed at this time. Although approaches, such as welding of anomaly-like rolling, free forging (die forging), and 
two or more members or low attachment junction, etching, and casting (lost wax process), might be adopted in order to have 
given change conventionally to the configuration of the bony direction of board thickness, it was not necessarily a practical 
approach from all serving as high cost and long time for delivery. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention is made in order to solve the above-mentioned trouble, and it offers the 
manufacture approach of the tire metal mold which arranges the bone for SAIPU formation to which dimension control of the 
thick direction is easy, and a manufacture man day also has it few, and it can give SAIPU with high dimensional accuracy to a tire, 
and its bone for SAIPU formation. [ advantageous to cost and time for delivery ] 
[0008] 

[Means for Solving the Problem] The bone for SAIPU formation of this invention which solved the above-mentioned problem is 
a bone prepared in tire metal mold in order to form SAIPU in a tire, it piles up two or more bone piece, is assembled, and is 
characterized by setting up the insert cost laid under the leg by said tire metal mold at least. 

[0009] Similarly furthermore, the manufacture approach of the tire metal mold of this invention In the approach of pouring the 
molten metal of an aluminium alloy into the mold created from the pattern, and casting tire metal mold the insert cost of the leg 
which piled up two or more bone piece, and has arranged to said mold, and said casting, simultaneously said bone piece piled up 
at least - ******** - it fixes to tire metal mold by things, and is characterized by forming in the bony septum for SAIPU 
formation. 
[0010] 

[Embodiment of the Invention] Next, the operation gestalt concerning the bone for SAIPU formation of this invention is 
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explained, referring to drawing 1 and 2. As the bone for SAIPU formation of this invention has predetermined clearance width of 
face and die length, and it is for forming in the interior SAIPU which has predetermined space structure, for example, is shown in 
the perspective view of the steeple type bone of drawing 1 The bone piece 21 , 22, and 23 which consists of a metal plate of two 
or more sheets which differs in the configuration of the thickness direction corresponding to the clearance between the SAIPU is 
piled up. The 1 st description is in the place which assembles the bone 2 for SAIPU formation of a piece, and there is the 2nd 
description in the place which set up the insert cost 2a shown in the leg in the part of the lower part of the chain line of drawing 1 
at least as a part laid underground by said tire metal mold further. 

[00 1 1 ] If the drawing 2 (A) sectional view shows this the 1 st and 2nd description, the bone piece 2 1 , 22, and 23 is piled up, the 
bone 2 for SAIPU formation of a piece is assembled, and insert cost 2a is set as that leg as a part laid under the tire metal mold 3. 
As for the leg equivalent to this insert cost 2a, it is desirable that the part which all configuration bone piece concentrates and is 
piled up needs to be included, and the great portion of insert cost 2a consists of a laminated structure of configuration bone piece. 
In addition, the locking hole 4 which has penetrated insert cost 2a is filled up with the component metal of the tire metal mold 3. 
Moreover, the example of a steeple type bone where drawing 2 (B) consists of bone piece of five sheets, and (C) are the examples 
of a steeple mold where the crowning inclined. 

[0012] Thus, when these mutuals do not need to have the piled-up bone piece in the condition of having been joined in metal 
study and it has been arranged at mold, ****** rare ****** of the insert cost of the leg should just be carried out at tire metal 
mold that what is necessary is to just be fixed to extent which can be equal to casting. Therefore, low welding or attachment 
bone piece ] mutually Moreover, these bone piece does not need to be the same thickness and the same quality of the material, 
and should just set up stainless steel, carbon steel, etc. suitably corresponding to the configuration given, the strength property 
demanded. 

[001 3] next, the bone for SAIPU formation of this invention is resembled, and is attached and supplemented at the same time it 
explains the operation gestalt concerning the manufacture approach of the tire metal mold of this invention with reference to 
drawing 1 -3. First, as a production process of tire metal mold, it is (1) fundamentally. The process and (2) which create mold 
from a pattern Although it consists of a process which casts tire metal mold using the obtained mold The manufacture approach of 
the tire metal mold of this invention is the manufacture approach of the tire metal mold which forms the bony septum for SAIPU 
formation. ** Pile these up. ** which prepares two or more bone piece of a predetermined configuration — ** made into 
compound bone piece ~ the insert cost of the leg which said bone piece piled up at least while casting ** tire metal mold which 
arranges this compound bone piece to said mold - ******** - it fixes to tire metal mold by things, and is characterized by 
forming in the bony septum for SAIPU formation. 

[0014] Hereafter, if it explains according to sequence, the bone piece of two or more sheets which constitutes a bone will be 
prepared first, although two or more of the bone piece may be the same configurations, a complicated SAIPU configuration can 
be manufactured - as -- bone piece each -- an appearance profile and ****** - him - when it differs in configurations of the 
field of the thickness direction, such as a****** configuration, this invention may be applied effectively. It starts from a desired 
metal plate by technique, such as mold omission, a laser cut, a wire electron discharge method, a water jet machining, and 
chemical etching, it pierces, and if required, mold bending, barrel finishing, etc. will be processed into this. 
[001 5] In the phase bone piece independent [ this ], an undercut is given to the leg of each bone piece in a common location, and 
the required locking hole etc. is created beforehand. It is desirable to prepare each bone piece in the part of insert cost 2a of each 
bone piece so that it may become a straight through tube without overhanging, when this locking hole 4 is a part in which the 
metal part of the tire metal mold 3 carries out restoration penetration so that the amount of bony septum may not fall out, when it 
has arranged by ******** to the tire metal mold 3 combining this bone piece 2 1 , 22, and 23 etc. and is piled up so that it may 
illustrate to drawing 2 . 

[00 1 6] Moreover, as shown in drawing 1 and 2, in the design which forms the vent hole 5 (cross vent) which is an airstream 
through-hole in this bone for SAIPU formation, it is good to puncture beforehand so that it may become the physical relationship 
penetrated when each is piled up in the phase of this bone piece. 

[0017] Furthermore, in order to lay such each bone piece on top of predetermined arrangement, the dimension and a location are 
identically manufactured for the approach of manufacturing the periphery configuration of the leg of a lower half in the same 
configuration, arranging a part of periphery configuration on the basis of the peripheral face, and arranging at least, the locking 
hole, or the vent hole, and the method of inserting in and positioning a guide pin to it etc. can adopt suitably. 
[001 8] Moreover, by said approach, if it carries out [ tacking ] by adhesion by the instantaneous adhesive (cyanoacrylate 
adhesive), mechanical bolting with the clip 6 which is illustrated to drawing 3 or union by the wire pin 7, etc. when piling up each 
bone piece by position doubling, in the activity which embeds the assembled bone for SAIPU formation partially at a plaster mold 
etc., handling will become convenient. 

[00 1 9] The condition of having bound the part of insert cost 2a set below to the chain line in drawing of the leg of the piled-up 
bone piece 2 1 , 22, and 23 tight with a clip 6 is shown in drawing 3 (A). In this case, after fixing to mold, it casts without 
removing a clip 6 and there is no inconvenience into tire metal mold as stripes as it is at ********. 

[0020] The condition of having bound the upper part of insert cost 2a of the leg of the piled-up bone piece 2 1 , 22, and 23 tight 
with a clip 6 unlike the case of (A) is shown in drawing 3 (B). In this case, you may lay underground into mold, manufacturing 
mold by gypsum-fibrosum casting and attaching this clip 6 to a ** case. 

[0021] When a vent hole 5 or the locking hole 4 was made into the criteria of alignment, the condition of having made those holes 
straddling, having inserted the wire pin 7 of the quality of the material in them suitably, and tacking carrying out of each was 
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shown in drawing 3 (B). It is also desirable to make the cylindrical pin of the diameter of said attach in the locking hole 4, and to 
tacking carry out. Since any approach raises workability, it is desirable, but after fixing to mold, it needs to remove. 
[0022] Thus, superposition and the compound bone piece which assembled and carried out temporary immobilization are set to 
the jattern made of rubber for each bone piece, it fixes to mold and said compound bone piece is arranged at the same time it 
carries out casting of mold formation material, for example, the gypsum slurry, and forms mold. Or when it is hard to perform this 
coincidence immobilization on account of a configuration, a direct difference is carried out to the obtained mold, and you may 
make it fix to it. 

[0023] Subsequently, the molten metal of an aluminium alloy is poured into the mold which has arranged this predetermined bone 
piece, and tire metal mold is cast. Thus, although the insert cost of the leg will be buried into the aluminium alloy and it will be 
that of ****** rare ** even if there is little bone piece arranged beforehand if the tire metal mold equipped with the bone for 
SAIPU formation is cast and manufactured While working as restraint with powerful stress by contraction in case a molten metal 
solidifies and cools and making each bone piece itself unify, it is made to unify also to tire metal mold. 
[0024] 

[Example] Next, this invention is explained to a detail based on the example shown in drawing 4 - drawing 16 . 
(Example 1 ) In drawing 4 , the variation (A) of the steeple type bone for SAIPU formation, (B), and (C) are shown. It consists of 
bone piece 22 and 23 of two sheets which sandwiches the main bone piece 2 1 , and insert cost 2a is set as the leg. ****** rare 
****** is shown in the bone 3 1 to which this steeple type of bone 2 (the bone piece 21 , 22, and 23 workpiece of 0.5mmt and 
SUS63 1 sheet metal) for SAIPU formation has thickness for formation, such as a lug prepared in the tire metal mold 3 and there, 
in drawing 5 in insert cost 2a. In this case, insert cost 2a is set as the leg and the side edge section on either side, and the whole 
becomes ****** rare ****** firmly. In addition, the locking hole 4 is drilled in 3mm of apertures phi, and the vent hole 5 is 
drilled in 0.8mm of apertures phi. 

[0025] (Example 2) In drawing 6 , one example of the false flask type bone for SAJPU formation is shown. It consists of bone 
piece 22 and 23 with an aperture of two sheets which sandwiches the main bone piece 2 1 , and insert cost 2a is set as the leg. it is 
******** at the bones 3 1 for formation, such as the tire metal mold 3 and a lug, like the case where insert cost 2a shown as an 
example 2 with the slash of the false flask type bone which consists of bone piece 21 (0.7mmt, MAS 1C plate) and bone piece 22 
and 23 (1 .2mmt, MAS1 C plate) is previously explained to drawing 7 — the condition is shown. 

[0026] (Example 3) In drawing 8 , two examples of the rectangle cross-section type bone for SAIPU formation are shown. It 
consists of ctenidium-like bone piece 22 and 23 of two sheets which sandwiches the main bone piece 2 1 , and insert cost 2a is set 
as the leg. That with which the ctenidium of (A) corresponded, and (B) express what made the ctenidium zigzag, it is ******** 
at the bones 3 1 for formation, such as the tire metal mold 3 and a lug, like the case where insert cost 2a shown with the slash of 
the rectangle cross-section type bone which made zigzag the ctenidium-like bone piece 22 and 23 (0.7mmt, MAS1C plate), and 
laid it on top of the bone piece 2 1 (0.3mmt, MAS 1 C plate) as an example 3 is previously explained to drawing 9 - the condition 
is shown. 

[0027] (Example 4) In drawing 10 , two examples of the branch-type bone for SAIPU formation of the type (A) which consists of 
bone piece 2 1 a and 2 1 b crooked in bilateral symmetry in the opposite side, and the type (B) which consists of letter bone piece 22 
and 23 of crookedness of two sheets which sandwiches the main bone piece 21 are shown. Insert cost 2a is set as the leg like the 
previous example, it is ******** a t the bones 3 1 for formation, such as the tire metal mold 3 and a lug, like the case where insert 
cost 2a shown with the slash of the obtained branch-type bone which made the bone piece 21a and 21b (0.5mmt, MAS 1C plate) 
made crooked rival as an example 4 is previously explained to drawing 1 1 - the condition is shown. 

[0028] (Example 5) In drawing 12 , three examples of the upper part branch-type bone for SAIPU formation are shown, the type 
(A) which consists of symmetrical crookedness bone piece 2 1 a and 2 1 b, and right and left - it is upper part branch-type bones, 
such as a type (B) which consists of unsymmetrical bone piece 21c and 2 Id, and a type (C) which consists of crookedness bone 
piece 22 and 23 of two sheets which sandwiches the main bone piece 21 , and insert cost 2a is set as each leg like the previous 
example. 

[0029] (Example 6) In drawing 1 3 , a front view is expressed to left-hand side, a x-x sectional view is expressed to right-hand 
side, and it consists of main bone piece 21 and bone piece 22 and 23 of a both-sides side, and the crevice which has not been 
penetrated from a front flesh side is aligned by turns, and is prepared, and two examples (A) of the bone architecture for SAJPU 
formation which meant improvement and ****** prevention of block rigidity, and (B) are shown, drawing 14 « this (A) - it is 
******** at the bones 3 1 for formation, such as the tire metal mold 3 and a lug, like [ after piling up the bone piece 2 1 , 22, and 
23 (all are 0.4mmt(s) and SUS63 1 plates) ] the case where insert cost 2a shown with that slash is explained previously, as an 
example 6 of similar structure - the condition is shown. 

[0030] (Example 7) In drawing 1 5 , a front view is expressed to left-hand side, a x-x sectional view is expressed to right-hand 
side, it consists of bone piece 21 and 22, the aperture and physical relationship of a vent hole are changed, and two examples (A) 
of the bone architecture for regulating the cutting location of tire rubber and (B) are shown, it is ******** a t the bones 3 1 for 
formation, such as the tire metal mold 3 and a lug, like [ after laying the bone piece 21 and 22 (all are 0.5mmt(s) and SUS63 1 
plates) on top of drawing 16 as an example 7 ] the case where insert cost 2a shown with the slash is explained previously ~ the 
condition is shown. 
[0031] 

[Effect of the Invention] Since the manufacture approach of the bone for SAIPU formation of this invention and tire metal mold is 
constituted as explained above, dimension control of the thick direction is easy for the bone for SAIPU formation, and a 
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manufacture man day can also assemble it few comparatively easily. Moreover, the manufacture approach of the tire metal mold 
can fix said desirable bone for SAIPU formation to the body of metal mold firmly, can obtain tire metal mold with high 
dimensional accuracy, and has the outstanding effectiveness that SAIPU of a complicated configuration excellent in result 
dimensional accuracy can be given to a tire at low cost. Therefore, as the manufacture approach of of the bone for SAIPU 
formation and tire metal mold with which this invention canceled the conventional trouble, a so-called size has the industrial value 
extremely. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The bone for SAIPU formation characterized by setting up the insert cost which is the bone prepared in tire metal mold 
in order to form SAIPU in a tire, piles up two or more bone piece, is assembled, and is laid under the leg by said tire metal mold 
at least. 

[Claim 2] the insert cost of the leg which piled up two or more bone piece, and has arranged to said mold in the approach of 
pouring in the molten metal of an aluminium alloy and casting tire metal mold, and said casting, simultaneously said bone piece 
laid on top of the mold created from the pattern at least ******** ~ the manufacture approach of the tire metal mold 
characterized by fixing to tire metal mold by things, and forming in the bony septum for SAIPU formation. 



[Translation done.] 
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